Migratory birds appear to have relatively smaller brain sizes compared to sedentary species. It has been hypothesized that initial differences in brain size underlying behavioural flexibility drove the evolution of migratory behaviour; birds with relatively large brains evolved sedentary habits and those with relatively small brains evolved migratory behaviour (migratory precursor hypothesis). Alternative hypotheses suggest that changes in brain size might follow different behavioural strategies and that sedentary species might have evolved larger brains because of differences in selection pressures on brain size in migratory and nonmigratory species. Here we present the first evidence arguing against the migratory precursor hypothesis. We compared relative brain volume of three subspecies of white-crowned sparrow: sedentary Zonotrichia leucophrys nuttalli and migratory Z. l. gambelii and Z. l. oriantha. Within the five subspecies of the white-crowned sparrow, only Z. l. nuttalli is strictly sedentary. The sedentary behaviour of Z. l. nuttalli is probably a derived trait, because Z. l. nuttalli appears to be the most recent subspecies and because all species ancestral to Zonotrichia as well as all older subspecies of Z. leucophrys are migratory. Compared to migratory Z. l. gambelii and Z. l. oriantha, we found that sedentary Z. l. nuttalli had a significantly larger relative brain volume, suggesting that the larger brain of Z. l. nuttalli evolved after a switch to sedentary behaviour. Thus, in this group, brain size does not appear to be a precursor to the evolution of migratory or sedentary behaviour but rather an evolutionary consequence of a change in migratory strategy. Keywords: behavioural flexibility; brain size; cognition; migratory strategies; neuroethology; passerine; selection; whitecrowned sparrow; Zonotrichia leucophyrs Birds are well known for their migratory behaviour, and the evolution of avian migration has attracted much attention (e.g. Zink 2002; Rappole 2003). Whereas some gradation exists between purely migratory and purely sedentary strategies, many species do follow only one of these strategies by either showing seasonal migration every year or by staying on the same territories year round. Yet, it remains unclear why given similar ecological conditions in seasonal environments, some species regularly migrate from their breeding grounds while others remain sedentary throughout the year (Sol et al. 2005a). Sol et al. (2005a) hypothesized that evolution of migratory behaviour is related to behavioural flexibility. According to Sol et al. (2005a), birds that are flexible and capable of behavioural and, more specifically, foraging innovations are able to successfully survive during seasonally changing environments and thus have evolved sedentary habits. Less flexible species, on the other hand, might have evolved migratory behaviour to avoid energetically demanding seasons because they do not have the ability to quickly adjust to changing foraging conditions (Sol et al. 2005a). Sol et al. (2005b) showed that birds capable of flexible behavioural responses had enhanced survival when placed into a novel environment, supporting the hypothesis that increased behavioural flexibility might be related to sedentary habits.
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Interestingly, at least two studies compared multiple species and reported that, compared to nonmigratory species, migratory species have a relatively smaller brain 
